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f CA3  rjRBTHZ-  COLLABORATION  COttgTTSZ 
' ASSESS**  Retort  for  February.  1%3  N0.I6.  ^ 

Spade!  Ibt>i  This  docuaent  Is  intended  for  the  use  of  the  recipient  and 

such  persons  as  have  need  to  use  it  in  the  course  of  their  duty 
and  may  be  used  only  connection  with  work  carried  out  for 
or  on  Vdfi^f  of  H.U,  Gcverraent.  Disclosure  of  its  contents . 
to  aiy  ^Authorised.  person  is  forbidden*  - Attention  ie 
hereby  called  to  the  fact  that  failure  to  comply  with  these 
" instructions  is  an  infraction  of  the  Official  Secrets  Act. 


1.  AT  PCW3R  JETS 

swauar  og  rhocdc.  times 


» ]jurii«  the  period  covered  by  this  report  the  total  running  time  far  all 
* units  waefcf  fare  02  mins  distributed  aa  follows 


Bra  Mins 


V1A(2)  eee  see  see  eee  see 

4 

43 

V1A(5)  eee  eee  eee  eee 

eee  eee^  eee  eee  eee 

4 

10 

59  (1  hr  5Bnla. 
Z7 

12B(4)  .eee  eee  'eee  eee  eee 

3 

49 

<■***.  - ' * * . * 

l/2^50Q(i)  eee  eee  e»e  eee 

36 

21 

W2/500(2 ) eee  eee  eee  eee  eee 

8 

M . 

total  running  time  for  all  superchargers 
up  to  and  including  February  28th  %•*# 

1,393 

50 

Total  flying  tiao o up  to  and  including 
February  28  th  

26 

A 1 

-afAZS'og  SPINES  AT  28th  FEERUAKY  15U3. 

Wl(3)  Acting  parts 

W1A(2)  Awaiting  parts 

TT1A(3)  At  SAE  oral  ting  parts 

72B(2)  Being  assembled  for  temperature  measurement.*  of  turbine 

nozzle  blades. 


v2B(3) 
■'V.  B(I*.) 

>-2D<5} 


Being  assembled  with  No.  1 design  turbine  and  nozzle  ring 
far  further  experiments  to  determine  exhaust  cono 
pressure  distribution. 

Being  assembled  with  No,  15  diffuser  ani  V2/5CO  impeller 
with  tip  reduced  to  (.2"  width. 

Araitirg  parts 

,V>  \iting  parts 


-,v;n 


V 


• * 
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*2/500(2)  Being  erected  for  25  hour*  flight  ooooptonco  run*  . 
;f2/500(3)  Being  erected  far  2 hours flight  acceptance. run. 

FSATCTB3  C7  PARTICULAR  nTT231S5?'  ' 

(1)  Completion  of  ICO  hoyrsonduranco  running  of  Rex  78  turbine  - . 

•.blados  in  W2/500(1)  . * '*  ' 

(2)  Performance  testing  of  the  skewed  vane  impeller  in  W2/50Q(l). 

. (3)  Casparntiva  tests. on.  "32/500(2)  tetueen  102K  flame  tubes  (no 
stub  pipes)  and  101 A flame  tubes  (stub  pipes). 

(A-)  Investigation  cf  exhaust  cone  pressure  distribution  in  *123(3). 

(5)  Running  of  W23(3)  in  the.  new  test  house  at  T/hetstone. 

MECHANICAL  FAILURES.  c 

(1)  Pailure  cf  VIA  No.3  design  blades,  in  rnnohi ned  Himonic  80 

material  in  T71A(2)  after  38  hours  05  mins,  total,  running  tine. 

(2)  Failure.  of  the  starter  pinion  in  the  starter  clutch  in  W1A(3)« 

OT  Veer  of  the  splines  of  the  intermediate  driving  shaft  an 
* W2/500(i)  engine. 

teskdc.  :■  . 

V1A(2) 

This  unit  was  used  for  the  determination  of  blade  temperatures  by  means 
of  the  optical  pyranetcr  designed  by  tho  NFL.  The  experiment  was  brought  to 
an  abrupt  conclusion  by  the  failure  cf  one  blade  which  broke  off  about 
frm  the  base.  Most  a?  the  remaining  blades*  received  tip  damage  as  a result 
cf  the  failure. 

Sufficient  work  had  been  done  before  -the  failure  to  establish  the 
reliability  of  the  instrument  and  it  appears  that  the  blade  temperature  was 
slightly  higher  than  the  design  assumption  (Gas  temp.  + 0.6  Rcl.Vel.  pot 
temp. ). 


This  unit  has  been  used  for  further  flight  trials  in  E28/39  at  Farnborough. 
On  one  flight  the  smooth  running  cf  the  engine  was  interrupted  at  29,000  ft, 
by  two  sharp  explosions,  like  backfires,  caused  it  is  believed,  by  surging. 

The  pilot  continued  climbing  and  no  further  trouble  was  experienced  until 
31,000  ft  was  reach od  when  thsro  was  a further  sharp  explosion.  The  speed 
at  29,000  ft  was  17,000  r.p.a.  and  at  31,000  ft  was  I6,d00  r.p.m.  The 
ambient  air  temperature  at  29,000  ft  was  about  -5C°C  and  there  was  a slight 
inversion  of  tempera turo  at  this  altitudo,  which  would  account  for  the  fact 
that'  there  was  no  repetition  of  the  oxplosicns  between  29,000  ft  and  31,000  ft. 

The  temperature  of  tho  cooling  air  and  the  turbine  bearing  were  both 
cn  the  high  side  tuid  various  adjustments  wore  wade  to  reduce  these  but  with 
only  limited  success. 

Cn  16/2/V3  the  unit  failed  to  start  and  an  examination  shewed  that  the 
starter  pinion  on  the  starter  clutch  had  f. ailed.  Subsoifuenc  examination 

has  she -n  that  the  tap  halt*  rf  the  turbine  r-ldo  of  the  blo.vr  casing  is 
oracled.  « 


• .0 


% 


«•*'  • . ' 

Tbs  unit  ha*  also  b«fl  UMd  to  investigate  tho  air  flew  through  a model  of 
the  l».3  «w®aeator,  The  f irst  troeriments  stared  considerable  losses  and  tm 
reversal;  of  flar.  2y  the  SJUAiion  of  falrinjathese  losses  have  been  reduced 
and  further  lmprovecents  ~ara  in  band.  ■ 

a®  par® b aura  distribution  in  tha  exhaust  cone  of  thia  unit  haa  been 
investigated  and  a considerable  increase  of  pressure  (3*  mercury)  was 
discovered  in  front  of  tha  supporting  struts.  These  experiments  are  to  be 
repeated  after  the  turbdne  and  nozzle  ring  have  been  replaced  by  standard  W2B 
design  ocapocents. 

32B(4) 

This  unit  was  fitted  with  a 32/500  impeller  (with  tip  width  reduced  to 
1.2")  and  "bo  swirl"  fixed  intake  guide  vanes. 

As  compared  with  aeries  32/271 A test  (l)  when  all  the  major  components  were 
the  sane  except  far  the  ispellcr  and  the  fixed  intake  guides,  the  surge  speed 
was  slightly  lower  at  12,090  aa  against  12,120  rpa  (both  figures  corrected  speeds) 
but  the  performance  was  improved  (Nozzle  dia. 11.7") 


-Ttr/TTHT 

t on  1A 

HSSU 

[>T3 

Test  1 

Test  1 

R.P.M. 

10.000 

12.000 

12.000 

12.000 

r n ' 

Air  del.  lbs/aq.  in. 

11.5 

17.2 

♦ 4-6J6  ’ 

Mr  M.F.lbs/soc. 

15.7 

19.3 

♦ 0.555 

Thrust  lbs. 

~X5 - 

515 

♦ 9.355 

Fuel  Ibs/hr. 

657 

820 

773 

+ 6.156 

Jet  °C. 

484 

487 

461 

♦ 5.636 

Specific  fuel 

1,000 

1.455 

- 

1.501 

-3.055 

Headings  with  12.3"  nozzle  and  also  with  no  nozzle  were  taken  and  £n  both, 
these  cases  the  surge  speed  was  increased  as  compared  wioft  the  W/271  series,;.  , 


¥2/500  No.1 

i . 

I The  unit  was  rebuilt  with  a modified  intermediate  drive  shaft  and  front  . 
bearing  and  after  a 5 hour  endurance  run ' and  .performance  tests  the.  upit  was  . . 
stripped  and  rebuilt  with  a new  impellor.  of  the  skewed  vane  type.  This  impeller 
had  a tip  diameter  of  21.18"  as  against'  the  standard  20.68".  Up  to  14,000  rpa 
tha  dolivery  pressure  showed  a alight  improvement  over  that  obtained  with  a 
standard  type  impellor  but  tna  increase  was  only  such  as  would  be  expected  from 
the  increased  tip  speed.  Above  14,000  rpa  the  performance  fell  away  considerably. 
Performance  runs  with  various  nozzles  appeared  to  indicate  - that  the  char  act  eristics 
ef  the  impeller  are  almost  vertical.  

Further  runs  were  done  with  the  impellor  tip  cut  back  in  "V"  shape  with  the 
«r-.Ttr>r  diameter  equal  to  the  standard  diameter.  No  improvement  was  gained  by 
this  modification  and  the  impellor  is  now  being  reduced  in  diameter  to  20.68” 
prior  to  further  running. 

Meanwhile  the  unit  was  reassembled  with  the  standard  impellor  and  four 
3 hour  cycles  were  successfully  completed.  These  brought  the  running  time  for 
this  impellor  u?  to  127  hours  and  for  the  Rox  73  blades  to  106  hours, 

• 72,^00  No. 2 

This  unit  “ as  assembled  with  a Nimcnic  00  bladcd  wheel  and  with  integral 
d'-.u  air  casings  .u-d  stublosa  flame  tubes.  Thj  2 hour  acceptance  test  was 
iv.-plotod  jatl-'faoterily,  full  aivcd  perfonr.u'.co  with  .ut  11.9"  nozzle. being  as 


* ’ ■ •"*' 

-Af  ter  ion  running  with  a modified  heat  shield,  the  stvbless  flame  tubes 
wer^rAplaoed  by  the  stubbed'  type.  Performance  ms  were  curled  out  and 
It '‘Mb  fount  thet  the  thrust  end  jet 'pipe  temperature  were  slightly  down 
cccperod  with  the  running  with  otubloss  flarie  tube!  end  the  specif io  fuel 
consumption  was  slightly  higher.  This  is  to  be  oxpeoted  owing  to  the 
lower  pressure  loss  on  the  atubless- flame  tubos  and  the  tests  confimod 
results  obtained  on'  1T23  units.  V 

'The  stubless  flame  tubes  are  slightly  more  efficient  than  the  stubbed 
type  but  flame-length  is  greater  and  the  flams  sometimes  reaches  beyond 
the  turbine  nozzles.  Until  this  feature  is  eliminated  it  is  intended  to 
run  W2/^00  units  with  the  normal  stubbed  flame  tubos. 

Bearing  Test  Rig, 

The  bearing  teat  rig  has  now  been  cade  fully  automatic  and  a .100  hour 
endurance  teat  has  been  carried  out  on  an  R 4 M thrust  bearing  under  a 
thrust  load  of  500  lbs  and  a radial  load  of  75  lbs.  using  S AZ  10  lubricating 
"oil.'  The  condition  of  the  bearing  at  the  end  of  the  teat  was  perfect. 


5. 


Outmtardlng  fwtuw*  for  tho  month. 

100  hc"^r»'dt-T9loj&tnt  test  at  a take-cff  rating  of  1250  11  a.  thrsat.  fteck 
teata-ani  atrip  examination  of  angina  after  c crapluting  25  hours  flying, 

100. hours  endurance  teat  on  37.1, 

2.  100  Harare  devaloccant  teat  - Taka -off  1250  1*3.  1723.  No. 123. 

Engine  No.  123  is  a Rover  built  W2B  engine,  irtjttrp  crating  a Rover  B.23  Blower 
Casing  and  20  Vase  Diffuser.  The  Turbins  was  an  80  blade  Kastelley  with  blades 
made  from  stampings  rocoivod  from  the  U.  3.A.  Tho  ceniustien  equipment  ccnsiated 
of  scoop  type  colanders  with  radially  supported  flame  tvvos  and  CSN9  burners,  the 
sir  casings  aero  in  mild  steel  protected  by  alirdnisirg.  In  all-  other  respects 
tbs  engine  was  to  the  Standard  Flight  Specification. 

The  100  hour  test  was  run  la  two  5 -hour  periods  and  nine  10-hour  periods  and 
was  completed  satisfactorily.  At  the  end  of  50  hours  the  engine  support  trunnions 
were  removed  and  replaced  by  a later  type  on  which  extended  Turning  was  required 
before  clearing  for  introduction  intb  the  Flight  Engine  Specification. 

No  parts' were  changed  throughout  the  test  c '.her  than  the  trunnions  noted  above 
and  only  one  inspection  of  flame  tubes  was  mads,  this  being  at  the  end  of  -’50  hours 
whasr-5  domes  were  removed  and  the  flams  tubes  inspected  in  position.  As  the 
condition  of  the  flame  tubes  and  burners  was  satisfactory,  the  dores  were  replaced 
and  the  teat  continued.  At  various  stages  throughout  ine  tost  rumor  pressure 
fluctuation  was  experienced,  which  was  thought  tc  be  caused  by  the  fuel  pap,  but 
it  was  decided  not  to  change  the  pusp  and  thq.  UO  hours  ms  ccrpletod  cn  the  one 
putp.  •rC' 

^ '■*•**  -*  ' * 

Throughout  the  test  103  accelerations  wore  c depleted  in  an  average  of 
5 to  6 seconds  and  at  no  time  was  surge  experienced.  26  str.rts  were  made,  the 
average  time  per  start  being  15.6  sectads. 

Aa  the  test  was  run  mainly  in  10  hour  r.-riois  additional  starts  with  2 hour 
cooling  periods  vero  made  at  the  end  cf  the  .CO  hours-  in  crier  that  the  total 
• number  cf  such  starts  should  be  the  same  as  if  ihi  teat  had  been  run  in  5 hour 
• cycles. 

The  thrust  curve  at  tho  end  of  the  100  hours  rvrirg  ms  almost  identical 
; with  tho  preliminary  curve  carried  out  prior  ta  ct-_r  dr.3  the  tact,  but  tho 
corrected  Jot  pipe  temperature  at  governed  speed  had  increased  by  approximately 
" 30°C.',  and  the  specific  fuel  consumption  shorn!  rn  increase  at  t'.o  same  speed 
from  1.17  to  1.2k  lbs/Lb/tr. 

The  turbine  tip  clearance  before  and  after  test  sher.rcd  wry  little  difference, 
being  .OA9/«052  before  test  and  ,Ql*.l/,Ck9  after  test. 

The  strip  examination  revealed  no  sericu3  defects.  "ha  <.  nuLiticn  cf  the 
flame  tubes  and  burners  was  very  good  and'  they  r.rre  ratisfar  l z.-r  for  further 
running  except  that  the  three  brackets,  sucur:  r.r,  thi  Jut  -.-ioi  l to  the  colander  in 
IJ0.8  eanbustion  chamber  vero  broken;  the  Jot  .hrliCi  Urvtr* •**  ms  still  firmly 
secured  in  the  swirl  ev  locating  groove.  Tho  fir.  a'tubo  o.V.  Arnor  balance  pipe 
locating  pins  woro  again. very  badly  fretted.  3V  r-.-  r:.o  boir.g  taken  to  obviate 
these  dufocts. 


The  nossle  guide  vane  averago  area  had  increased  frm  to  +0,71i'j  ever 

standard  and  tho  diffuser  hod  decreased  in  tot-'l  threat'  aren  frc  .»  -0.33;'i  to 
-0.6l;S  bolcw  standard. 


3.  "sat  ard  oxarinatien  of  Divine  So. 122  hvu- a 

• in  wollin^tcn  Alr.-rr-Tt.  * 


,ht  Trials 
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-,*h.»  1 '.all.'.',  irn  ,ud  flight  '.rials  of  Sr -in*  Y:-.\:2  in  ’..■-Ulrica  3.  $570/0 
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Ooreral-Cgsclualcna.  ■ 

1.  * Surge  test*  have  failed  to  produce  any  surge  up  to  a maudmua 

’ equivalent  Jt.P.Jl.  of  1/,4G0.  ■ 

2.  25  hours  of  lead  running  have  been  satisfactorily  completed,  with 

little  serious  trouble  on  the  unit,  except  for  the  occurrence  of 
rather  high  exhaust  temperatures.  The  reason  for  these  should 
appear  from  an  analysis  of  the  figures  new  in  progress. 

: 3.  The  flight  tests  have  boon  restricted  by  limitations  on  the  ambient 
air  temperature. 

« * ' - •. 

* The  only  trouble  experienced  with  the  engine  was  with  the  starting  pawls  which 
failed  during  preliminary  ground  running  at  Hucknall.  The  exact  cause  has  not 
yet  been  determined  but  it  is  suspected  that  the  failure  was  due  to  the  pawls 
caning  out  of  mesh,  owing  to  an  intermittent  electrical  fault  in  the  starter  or 
starter  circuit.  The  matter  is  still  under  investigation. 

The  flume  tubes  wore  examined  after  15  hours  running  and  the  combustion 
equipment  was  found  to  be  generally  satisfactory. 

The  turbine  tip  clearance  was  .01,6"  (cold)  and  the  blades  were  in  good 
condition,  * 

The  engine  was  removed  from  the  airframe,  returned  to  the  Yorks  and  installed 
cn  the  test  bed  for  a check,  rating  test  and  examination  far  surge. 

It  was  fitted  with  the  flight  Jet  pipe  with  an  integral  nozzle  of  11,712" 

• .4 

. ’ • 

While  motoring  over,  definite  clicks  were  heard  from  the  fuel  p>J"p,  which, 
wore  coincident  with  knocks  felt  in  tho  mein  fuel  delivery  pipe.  The  engine  . 
was,  however,  run  without  removal  of  the  pump. 

‘ *’  • . . - 

••  During  the  test  bed  running,  a 50  seconds  starting  cycle  was  adhered  to, 
as  'controlled  by  the  oircraf  t starter  panel,  but  no  sign  cf  the  knocking  in  tho 
starter  was  found. 

In  exploring  for  surge,  tho  engine  was  run  slowly  up  to  16,445  r.p»m,  (actual) 
and  maintained  at  that  speed  for  1 minute.  • Five  accelerations  were  then  - 
from  slew  running  to  approximately  1 6,000  r.p.n.  in  an  average  time  of  6.6  seconds 
and  no  surge  or  choking  occurred  at  any  time. 

The  Rating  Test  was  ccmplsted  satisfactorily,  and  the  engine  was  then  removed 
< from  test  fer  strip  and  detail  examination.  

\ , 

4*  100  hours  endurance  teat  on  ST.  1. 

o 

The  engine  comprised  Rover  blower  casing,  20  vane  diffuser  with  10  40*  initial 
angle  and  T.A.  28.406  *q.ins.j  air  intakes  with  24°  nominal  swirl  angle;  nozzle 
guide  vane  T.A.  0.02^  above  standard;  turbine  80  "nimcmio  80"  blades;  and  plain 
bearings  throughout.  Jet  pipe  nozzle  11.625"  dimru 

(a)  IVo  50  hours  endurance  tests  havo  been  carried  out  auccr.oasfully  during  ‘ 
tho  month.  Each  tost  consisted  of  5 double  5-hour  cycles,  each 
"half  double"  °yolo  ccr.priaing:— 


5 at  tako-vff 

V hr.  at  r:.v\j;.a::n  eUr.M:’..*  r.p.m. 

-»  1,  '\i-  .««►  1 V -l  1*1 ; _;;:t  r. 

v.a.n. 


1453  lb.  16,500  r.p.m. 

'M2  " u;,::co 

1 '•/>  • 


00.  Porforcanoe  c urvea  token  at  the  beginning  and  ird  of  each  50  hour  taat 
■hewed  only  esall  general  deterioration,  Stripping- of-  tha  ua^t  after 
tha  taata  revealed  only  wall  amounts  of  damage  tr  minor  parte, 

• *'■  1 ■ 
Thasa  two  tests  corslets  three  endurance  testa,  oa  " hours  duration 

oir  thia  Straight-Through  unit,  all  of  wiilsh  rare  compl'  actorily, 

5»  Banning  on  3T.2. 


The  engine  comprised  Rover  blower  casing,  20  van.  & tlal  angle  10°41' 

T.A,  -28.697  sq.ins,  air  intakes  with  24°  nominal  swirl  on  e guide  vane 

T;A.  I.oaji  above  standard;  turbine  with  8C  ’'noatelloy"  blau*-. 

la  bours  16  minutes  running  were  carried  out  during  Rebruary,  in  the  course 
of  tests  la'  connection  with  miner  modifications  to  bearings,  bearing-  hoiisings- 
and  lubrication  system,  together  with  starting  tasts. 

» . • ; " 

o»  Effect  of  modifying  turbine  blode  ra-lca  - SR,  104. 


A aeries  of  tests  in  connection  with  Hastelloy  bladed  turbines  has  bees 
concluded,  and  another  series  using  a turbine  with  80  ’Tlimonis  -SO*.  bladds.  is  in 
progress. . ’ 

(a)  Investigation  of  the  effect  of  modification,  to  the  blade  profile  of  a.  ,: 
Hastollqy  bladed  turbine . " '• 

The  original  performance  of  the  turbine  was  poor,  03  is  shown  by  o caparison 
with  tbs  performance  of  the  engine  when  fitted  with  a Rex  78  bladed  turbine,  "... 

The  Hastelloy  blade  profiles  diverged  from  standard  at  both  leading  and  trailing 
edges  and  successive  modifications  were  made  by.  bending  these  edges,  to  approach 
the  correct  fera,  the  engine  performance  being  determinea  at  each  stage. 


The  main  engine  pn-iarzanoe  data  relative  to  the  following  turbines  is 
tabulated  below:-  ~ 


$ 

(in) 


72  Rex  78  blades.  (rn-  ri  -t  \c 

72  Hastellcy  fully  t'crf.ed  blades,  ^not  nesvrats  to  drawing). 

72  Hastelloy  blades  modified  to  conform  mere  -..early  to  drawing  profile 
by  bending  the  trailing  edge  (approx,  5°  at  tue  tip)  in  a direction 
to  increase  tlia  gas  deflecti-n  relative  to  the  blade  at  exit. 


(iv)  72  Hastelloy  blade 3 furth  modified  ’y  bendirg  ta  bring  tha  loading 
edge  into  the  correct  position.  The  combined  blade  by  approximately 
4°,  and  no  bringing  it  a~pr cximtoly  into  Lite  r.tauiord  position. 


All  results  corrected  If.T.PV 


Test  No. 

KWgEBMI 

ekk 

Turbins 

SR4/27/2 

28.99 

(i) 

12S3  lbs. 

i:'Uo 

1.13 

527 

SR4/28/2 

28.99 

(ii) 

15130 

112?  >' 

15050 

1.25 

549 

SR4/J2/2 

23.976 

(iii) 

ir'v- 

1253  » 

15200 

1.245 

556 

SR4/33/1 

23.97s 

13570 

12?0  " 

13250 

1.19 

525 

The  above  results  show  that  the  pen-  porferraneo  cl  -the  iiastelloy  turbine 
wsa  restored  appro..  tcntoly  to  the  standard  of  t’.  a Rex  7o  *"rbiro,  byberdlng 
the  blades  to  sovfcea  to  Rox  70  shape, 


(b) 


A sorioii  of  test 
CO  blnl.M  N.lr.cr 
shc-'ln-  tin)  ttu* 


c:a  SR.  504  to 
i CO  luvbitv.’ . 

.:;j  '.-'  •.vl  i a a-' 

‘ .--'-■•l  i.' 


r-jj  build  aa  above,  but  -vith  an 
progress  to  drfin-e  the  effoct  of 
'.n  rr, f.n  the  •'aavotirn  of 
■."  It  <\:v-lo.  Vh.a  results  of  tha 


i 


i 

i 
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7*  iBnaeal.  "position  of  othw  engines. 

. W23  aiadn»  lfo  «1 25 

This  angina  «u  a standard  B.23  blower  casing  engine,  with  XI  2555  20  vans 
diffuser.  After  conflating  25  succossivo  accelerations  in  an  averago  tine  of 
5.5  seconds -each  without  any  signs  of  surge,  the  angina  was  dismantled  and  converted 
to  the  P.J.  type  -blower  case,  and  13. B 10  vane  diffuser.  The  blearer  case,  diffuser  ■ 
4ndJeir..|ntake guide  vanoa  usod-were  taken  fraa  Engine  Ho. 115. 

’ .;f  ; • 

When  converted,  the  engine  was  tested  up  to  16,420, r.p.a.  (actual)  and 
acceleration  tests  were  made  in.  satisfactory  time,  and  without  any  sign  c f surge. 


Oils, engine,  'nos  as  a P.J.  13.B.  typo  engine,  was  started  on  a 25  hours 
Approval  Test,  far  thin  lubricating  oil,  but  after  running  f <9fi)Rz  h5urs  under 
Type  Test  conditions,  the  toot  was  teredhated,  duo  to  tho  failure  of  the  impeller. 
Alt  the  blades  an  the  rear  side  of  tho  impeller  had  broken  away,  and  the  resulting^ 
damage  had  canplotoly  wrecked  the  diffuser  and  cracked  the  blower  case. 


:.W2B  Budne  Wo.  115. 


This  engine  was  a P.J.  blower- case  and  1 3. B.  10  vane  diffuser  engine,  and  it 
had  consistently  surged  during  acceleration  tests.  The  ongino  was  then  converted 
to  the  B.23  20  vane  diffuser  type,  by  using,  the  blower  case,  diffuser  and  air 
intake  guide  vanes  from  Engine  No.  11 5. 

•...  ;•••  r 

After  conversion  the  engine  was  tested  and  found  to  surgo  violently  at  16,340 
r.pji^. (actual)  under  nor  nil  opening  if  conditions  and  to  surge  during  accelerations 
as'fnn^cxialy.  It  appears,  therefore,  that  the  abnormal  surging  of  this  engine 
is  a characteristic  of  the  rotating,  ports  and  is  not  due  to  the  blower  casing  and 
diffuser  design. 

72B  Bigine  Bos.  127  and  128. 

Both  these  engines  completed  Final  Test  for  a take-off  thrust  of  1,250  lb. 

•and  have  now  been  despatched  for  installation  in  the  P9/40  Aircraft. 

12B  Engine  Ko',129. 

This  engine  incorporates  the  latest  B.23  blower  case  with  integral  herd  ring 
and  20  vane  diffuser  and  the  turbine  has  80  blades,  fully  forged  Kiraonic  80,  0.010" 
thicker  at  the  root. 

The  two  hours  Endurance  Test  and  strip  inspection  has  been  completed,  prior 
to  caronencing  a 25  hours  Type  Approval  Teat  at  tho  increased  rating  of  14.50  lbs. 
for  take-off. 

3^:  . W2B  Bn»dna  Ho.  130. 

Engine  has  completed  Pinal  Tost  at  a take-off  rating  of  1,250  lb.  thrust 
and  is  to  bo  despatched  as  a spare  engine  for  the  F9A0  Aircraft. 

W2B  EngLno  No.131. 

This  engine  has  caspletcd  Final  Tost  at  a take-off  rating  of  1,2=0  lb.  aid 
has  been  despatched' for  installation  as  the  tail  unit  in  tho  Wellington  Plying 
Test  Bed. 


W2B  Entire  No.  132. 


The  engine  has  completed  Final  Test  at 
engine  will  1m  held,  jvediitg  M'.e  couple-  tier. 
\r.c  No,  I 


a take-off  rafcingcf  1,400  ib.  and  the 
>-•1'  the  forthei-slrv  'j  hoia*.i  tost  on 


% 

in.  ja  b.  t.  k. 

miTT  21  t 

^edifications  for  the  carrying  out-of  tests-Tdthl2Q-vano  diffuser  and 
reduced,  yadial  olcoranco  ’between  impollor  tip  and  entrance  to  diffusor-  aro 
proceeding. 

. * • • 

}to  running  for  period  under  reviw. 

Total  running.; timo  to  d&to  - 40  hours  20  rains. 

UNIT  22  • - ~ 

The  turMne  nozzle  ring  haa  been  modified  to  giro  an  exit  area  between 
0.75?*  and  1.2554  under  calculated  area. 

With  12-j"  diameter  propolling  nozzle,  the  following  results  have  been 
obtained  corrected  to  MTP  for  air  temperature  at  entry  to  Venturi  meter. 

c 

R.P.M. 

»„  Thrust  in  lbs. . 

Tespersturo  in  exhaust  pipe 
Specific  Consumption,  lbs. per  hour 
per  lb.  thrust 

. ...  Intermittent  surging  occurred  at  a corrected  speed  of '16,290  R.P.M. 

t „ . ‘ * 

Consideration  is  being  given  to  modifications  to  diffuser  which  may  give  an 
increase  in  top  speed  without  surging. 

Running  tins  for  period  under  review  - 1 hour  53  ndns. 

‘ Total  running  time  to  date  - 9 hours  13  mins. 


16,290 . 16,10a 

* 1602  1550 

636.5^  6100C. 

1.23  1.21 


17.  AT  tz  HvmutTmR 


RECTHC  TIMES; 


Supercharger 

January 

Total 

. . * ■ * 

hra.  cans. 

hrs.  rains, 

H.  1/1001 

T — 3' 

"7T  '58 

H.  1/1002 

4 29 

121  22 

H.  1/1003 

31 

7 32 

H.  1/1004 

34 

8 • 10 

H.1 A/1005  • 

6 6 

6 44 

Total  15  43  221  36 


H.  1/1001. 


The  supercharger  continued  the  calibration  tests  with  straight  turbine, 
blades.  Tests  were  run  with  tail  pipe  extensions  of  different  dioswteri  and 
these  indicated  that  tho  standard  diameter,  16.25",  gives  the  best  compromise 
between  thrust  and  jot  pipe  temperature  - spocifio  fuel  consumption  is 
sensibly  unaf footed  by  this .variable. 


On  the  conclusion  of  t!\is  work,  the  turbine  wheel  was  changed  for  one  having 
the  crigir-al  twisted  font*  of  blades  ard  tests  were  nut  to  provide  s diroot 
comparison  with  the  straight  blades.  L'heao  showed  the  thrust  to  bs  slightly 
hi  ..her  with  the  straight  blades  - J~V0  at  95CO  iuM  falling  to  about  t-v-i  at  COCO 
I the  specific  f'.sl  cens-'.-pticn  also  se-i  j'\.  hijjior.  the  Jet  pipe 


:,v) 


vith 


Ms  do  i. 


' . 10. 

remote  data,  while  tho  present  vrrlos  cf  toets  wcro  do  no  under  truly  comparable 
conditions,  with  no  other  change  mado  than  tho  turbine  wheal  itself. ' 

The  supercharger  is  now  stripped -and  tho  compressor  is  boing  prepared 
for  calibration  at  Northampton. 

H.  1/1002. 

'*■.  The  supercharger  was  rebuilt  strictly  to  the  Glostcr  7.9/10  standard 
to  provide  a flight  jpgre  and  a 2-hour  endurance  test  was  satisfactorily  run.-  - 

in  oil  beater  coil,  located  on  the  support  cylinder . near  to  its  rear 
end,  and  ooncaoted  between  the  oil  picp  and  the  pressure  filter,  wai  tried  ' “ ' 
out  during  the  endurance  run  with  extremely  encouraging  results,  an  oil 
temperature,  at  the  metering  pveps,  of  66°C  being  maintained. 


The  unit  was  stripped  and  rebuilt  - without  the  heater  coil  - and 
satisfactorily  completed  its  filial  test.  ' - 

H.  1/1005  and  1001m 

Two  successful  ground  runs,  on  both  units  simultaneously,  over  the  full 
speed  range,  to  90QO  KIM  were  mode. 

• Following  this  the  units  were  removed  from  the  aeroplane  and  returned 
to  da  Hart  11  arris  far  cleaning  of  the  combustion  chambers  prior  to  re-installation 
at  the  aerodrome  for  flight  trials. 

H«1A/1005. 

Tho  supercharger,  which  was  assembled  with  the  83 -blade  wide -chord 
turbine  wheel  and  stub -tuba  combustion  chambers,  was  calibrated  up  to  10,000  RPM. 
Caspar ed  with  an  average  calibration  of  No.  1002,  the  thrust  is  of  the  order 
of  6 to  8f5  lower  throughout  the  speed  range  while  the  jet  pipe  temperature  is 
sane  30°C  higher:  specific  fuel  consumption  is  about  5 to  6$»  higher. 

. Tests  were  run  on  a mock-up  of  the  Gloster  aircraft  fuel  system  for  the 
purpose  of  chocking  the  functioning  cf  the  fuel  tank  pressure  accumulator: 
these  are  as  yet  incomplete. 

• • • 

"Daisy"  type  combustion  chambers,  with  fixed-orifice  burners,  were 
fitted  and  a 2-tour  endurance  test  at  7750  RIM  was  run.  The  thrust  was 
slightly  higher  than  with  the  standard  chambers  - about  - while  the  Jot 
pipe  temperature  was  some  40°C  lower:  it  is  perhaps  unwise  to  draw  any 
conclusions  from  cunning  at  a single  speed  and  a complete  calibration  is 
awaited. 

At  the  present  time  the  chambers  ere  removed  for  inspection  prior  to 
embarking  upon  & test  up  to  10,000  RIM. 

Combustion . 

. The  Dartfcrd  tost  rig  is  now  La  full  working  order  and  tests  are 
proceeding  satisfactorily  on  the  largo  combustion  chambers. 


V.  AT  OTRC TPLITAj* f - VTCKSRS 


Rrvrnw  :nres 

■ft- ' fv-llJ  -irg 


-hj  rv-u:l:'-.  1\ a ,'h  cor.pU''.:  v.ults; 


i. 


\ \ 
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1to.il  t«IT 

•■•  After  rsssseobly  and  calibration  tests,  a '2-hour  component  approval  teat  vaa 
run  on  this  unit,  The  ruradng  vaa  good  and  the  performance  similar  to  that 
recently  obtained  on  unita  Jtos.l and  2.  A atrip  examination  followed  in  which 
everything  was  found  in  good  condition  except  for  a' crack  in  the  outlet  -edge  of 
.on*  turbine  first  stage  fixed  blade.  This  blade  did  not  require*  replacement. 

The  .unit  was  reaasenblod,  run  for  setting. and  demonstration  purposes,  and  given 
a half-hour  proof  test.  It  is  nov  being  prepared  for  despatch  to  Gloster 
Aircraft.  - ' ■ . 


lto.2  UNIT. 


This  unit  is  at  Gloster  Aircraft  for  the _tZ>9A0  installation. 


This'  unit  has  been  cccpletoly  assembled  in  condition  far  installation  in  the 
Lancaster  flying  test-bed.  The  arrangement  is  generally  similar  to  that  of 
units  Nos.1  and  2 but  differs  in  the  following  respects 

(1)  The  external  auxiliaries  are  changed.  There  are  so  aircraft 

auxiliaries  and  electric  starting  is  provided. 

(2)  In  the  ea&ustion  chamber  the  primary  chamber,  outer  wall  is  made 

double. 

*.  *• 

(3)  The  turbine  disc,  moving  blades  and  fixed  blades  are  in 

Nimonic  75  Instead  of  Rex  78.  . 

The  unit  ia  in  the  test  house,  where  it  is  being  connected  up  to  the  RAE 
instrument  panel  which  is  to  be  installed  in  the  Lancaster. 

Wo. 20  COMPRESSOR. 

A series  of  teats  on  this  caapressar  has  been  correlated.  This  is  the 
first  double  conical  flare  compressor.  As  compared  with  170.1  compressor,  which 
had. blading  of  the  same  section  in  a single  flared  arrangement,  the  efficiency ’of 
I7O.20  cccpressor  is  higher  at  low  speeds  but  slightly 'loner  at  high  speeds' and 
both  pressure  rise  and  efficiency  characteristics  arc  less  peaked  at  low  and 
intermediate  speeds.  A unit  with  this  design  of  caapresscr  should  therefore 
be.  easier  tc  start  than  170.1  unit  and  should  havo  a greater  margin  against 
stalling. 


VI.  AT  ROLLS  - ROTCS 

1.  BLADE  TESTING  RIG. 

•• 

The  sot  of  cant  vital  Hum  blades  (C.R.  typo)  Jus  so  far  completed  20  hours 
of  the  proposed  50  hour  eniuranca  run  at  6,5^0  rpn  and  850cC  gas  temperature, 
measured  at  the  outlet  fren  the  turbine.  So  far  the  blades  have  given  no  sign 
of  trouble,  though  progress  Jms  boon  Jiindored  by  rig  defects.  Incidentally  the 
combustion  chamber  used  for  tJiese  tosts  (an  IS  inch  C.R.  ♦vpa)  has  so  far  proved 
trouble-free  and  in  tJu  course  of  the  runs  a roxinun  heat  . olease  rate  cf  nearly 
2 x 1C7  O.H.U.  per  cu.ft.  ror  hour  per  atmosphere  has  been  reached  with  a 
combustion  efficiency  cf  at  least  95', • 


2.  C.R.  UWTT3. 


C.R.I.A.  has  new  bo--n  run  to  a comp- 
present  acceleration  buyo-.-.l  this  point  i-> 
the  lnrcr-rotor  a.ala  ’e.-.-'Uior  ..-Hit 
»•  Iv.’ii  Juaiva. •,.■.!  t>  .•.‘.•.'•at  C, An.  in 


iton  ratio  o:'  nearly  2:J,  but  at 
lUiud  by  the  onset  of  fouling  cf 
a t. ijh  the  cold  \l  o loar.u'.eoa 


1 t:-. 


unity  using  tho  27  inch  oor;  hunt  ion  chamber,  to  chock  this,  point. 

. j 

•Jt  is  also  Intended  to  twist  tho  blades  of  C.R.1.A  to  compensate  for  the  ; 
smp41or  deviation'  obtained  with  tho  closer  bl ado  spacing.  This  ’will  bo  dons  " 
t<%,  ollcwfor  tho  possibility  that  tho  fouling  is  preceded  by,  and  in  sum  way  • 
cayiftod  by,  tho  stalling.  If  so,  tho  twisting  /.dll  either  euro  tho  trouble 
cr.  transfer  it  to  a' different  canprossion  ratio.  - 

Up  to  tho  point  of  breakdown  tha  running  cf  tho  unit  is  quite  satisfactory. 
Thors  is  littlo  noise  and  air  flew  and  compression  pressure  are  rock-steady. 
Allowing  far  the  leakage  loss  through  the  large  seal  clearances  now  used  the 
combined  efficiency  appears  to  be  up  to  expectation. 

Cascade  Teats. 


Tests  at  design  incidence  on  turbine  cascades  corresponding  with  the 
4&-bladed.ai>d  60-fcladed  rotors  have  now  been  completed.  In  both  cases  the 
loss' varies  inversely  as  the  square  root  of  Reynold's  nianber,  suggesting  that 
the  flow  is  laminar.  Optimum  efficiency  would  be  obtained,  with  a spacing 
intermediate  between  the  two  tested.  The  closer , spacing  has  about  4°  less 

deviation,  than  .the  wider  one. 

The  naming  tine  on  C.R.I.A.  during  the  month  was:-  . 

• • *1-  • 

‘ ‘ 2 hours  57 -mins,  blcwn  and  2 hours  28  si ns.  power. 

’ * i 

Total  timet  13  hours  ndns,  blown  and  17  hours  47  ndns.  power. 

The  running  time  of  the  coupled  rotor  test  rig  was  11  hours  46  mins. 

3,  T.K.I.  Unit. 

_ • - • - ♦ 

Month's  running  tiaa  6 hours  49  rdnutes. 

Total  running  time  18  hours  07  minutes. 

; .*.*■*•  *% 

The  cracking  cf  the  qodbustion  equipment  previously  reported  is  attributed 
to  the  high  amplitude  pressure  variation  (at  impeller  blade  frequency ) in  the 
compressor  delivery.  To  deal  with  this  tbo-lnpellor  tip  clearance  has  been 
increased  from  0.5"  to  1.0’’  by  cropping  1.0”  from  the  imps  11  or  diameter  and  a 
set  of  oembustion  equipment  in  heavier  gauge  material  has  been  ordered.  The 
running  during  the  month  has  been  carried  out  nith  the  original  ccdbU3ti.cn 
equipment  which  has  been  strengthened  and  repaired  as  for  as  possible  in 
order  to  obtain  performance  measurements  for  tho  cropped  rotor  and  to  continue 
the  investigation  into  the  pressure  pulsations. 

The  maximum  conditions  reached  r/ore:- 

10,400  RBI  1,975  lb.  Thrust.  1.33  lb/hr/lb.Sp.Ccns.  (ccrrocted  values) 
630°C  Actual  jet  pipe  temperature; 

these  figures  wero  obtained  with  tho  oversize,  15. 9"  dla.  jet  pipe.  To 
compensates  for  the  cropping  of  tho  Impeller  the  engine  rarlnua  speed  has 
been  jraisod  from  10,000  to  10,500  HFM. 

A direct  comparison  of  tho  amplitulo  of  pressure  fluctuation  before  and 
after  cropping  tho  rotor  is  not  at  present  available  as  it  has  been  found  that  * 
resonance  offcots  ora  present  at  cortain  speeds  but,  even  with  the  cropped 
reter,  tho  pressure  variation  is  suvore  (of  the  order  of  i 15  lb/sq.in)  on  a 
ccmprosaor  delivery  pros'’ -.to  cf  20  lb/eq. in.  gauge. 


1) 


VII.  AT  R.  A.  K. 

Vcrk  on  the  uhuri  annular  combustion  churber  vhlch  is  similar  to  tea  type 
in  use  on  tha  first  throo  ?.2  engines,  has  shown  that  in  spite  of  a good  do&i  of 
visible  flare  at  the  outlet  tha  combustion  efficiency,  "by  direct  loss  measurement, 
is  about  945*  at  oir/fuol  ratios  of  67  si  and  30:1.  The  radial  temperature 
gradient  Is  still  oxtromly  steep.  The  absence  of  the  double  wall' to  the  primary 
zona  did  not  havo  any  deleterious  of  foots. 

ffork  on  the  modified  original  P,2  annular  eoebustion  chambep  has  been 
resumed. 

An  alternative  method  of  diroot  measurement  of  combustion  loss  has  been 
developed  and  is  giving  prCttlsing  rUfelta.  A comparison  with  the  Cambridge 
analysis  on  the  ?,2  rig  gave  closo  agreement.  The  method  is  based  on  the 
measurement  of  the  net  and  gross  percentages  of  CC2»  where  the  set  concentration 
is  that  in  a water  cooled  sample  and  the  grots  value  is  that  obtained  after 
burning  all  the  residual  combustibles.  The  combustion  loss  is  given  by 

iP°?i^  * 1<X),  an  expression  which  yields  a value  of  efficiency 

accurate  to  *1.5f4  in  955*  of  all  cases  so  for  examined.  • The  method  has  the 
advantage  of  needing  only  the  estimation  of  carbon  which  can  be  determine! 

wit*  great  precision. 

The  VIA  Ho. 3 was  flown  in  2.28/39  with  a calibrated  pitot  tribe  in  the  Jet 
pipe,  and  tests  have  included  a climb  to  31,000  ft.  and  climbs,  dives  and  levels 
at  15,000  ft.  The  flying  time  during  the  month  was  1 hour  58  nins. 

IXnring  the  climb  a surge  was  experienced  at  29,000  ft.  and  again  at  31,000 
ft.  The  frooden  fren  surging  between  the  two  heights  was  accounted  for  by  a 
temperature  inversion.  The  minimum  oil  temperature  was  +8°C  and  a high  turbine 
cooling  air  temperature  was  recorded,  rising  to  255°C  at  31,000  ft. 

In  view  of  the  high  rotational  speeds  attained,  the  surging  and  high  cooling 
air  temperatures,  a partial'  strip  was  undertaken.  The  turbine  blading  was  in 
a satisf act  sry  condition  and  the  unit  was  reassecbled  after  reducing  the  clearance 
of  the  duplex  air  seal  adjacent  to  the  turbine  disc  ria  fraa  0.075  in.  to  0.062  in. 
as  it  was  considered  that  the  high  cooling  air  temperatures  might  be  due  to 
excessive  clearance  cn  the  air  seal  or  to  the  modified  disc  fan  blade  design. 


After  a further  flight  test  at  15,000  ft,  it  was  found  impossible  to  start 
up  the  engine  and  examination  shewed  that  the  starter  pinion  which  meshes  with 
the  high  speed  pinion  hod  stripped  its  teeth  and  caused  damage  to  the  remaining 
gears. 


A complete  strip  revealed  a cracked  top  half  rear  blower  casing  caused  by 
on  old  impeller  rub.  A new  casing  is  being  machined  and  the  complete  unit 
reconditioned. 


An  analysis  cf  the  thrust  figures  obtained  shewed  tho  results  to  be 
remarkably  consistent  when  plotted  in  a r.cn -dimensional  form  and  gave  at  a 
rotational  speed  of  17,000  rtn  in  the  static  condition  a thrust  law  cf 


Sett  thrust  o (rol.dcnsity)®*®1*' 


The  correlation  cf  fuel  consumption  figures  was  peer  anl  in  ccrrarison 
with  tho  bench  test  results,  yielded  consistently  high  values.  This  throws 
acme  suspicion  cn  tho  burner  pro  a jure  method  cf  fuel  flcv  measurement. 
Ccr.prosper  temperature  rise  re suits  were  very  scattered  owing  to  fluctuations 
in  the  intake  tmiporaturo  ^..svavr-ents,  -herons  tho  compressor  pr e.tevxe  ratios 
plot  was  fairly  goad. 
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7.  H3hd2(t) 

8.  ED<l)Rrs 

9.  EDEP2 

10.  AERDE(t) 

11.  Sir  Henry  Tizard 

12.  Jir.  A.  H.  Hall 

13.  O/Cdr.Tfhittlo  (RAP  attached  Femur  Jets) 

14.  Rover  Co.Ltd.  (Mr.M.C.Wllks) 

15.  3.T.H.  Co.Ltd.  (Kr.H.N.  Sjxarhurg) 

'.6.  Do  Havillands  (lft%E.S.Moult) 

17.  Metropolitan-Vlckers  (ETiO.H.Snith) 

18.  Armatrcng-Siddoley  (Dr ,H.  3. Rowell) 

19-  Rolls-Royce  Ltd.  (Dr. A. A.Griffitlr) 

20. ‘  - " ■«-  " (Lr.S.G.Hcoker) 

21.  Bristol  Aero  Co.  (Rr.?.H.Cnur) 

22.  Joseph  Lucas  Ltd.  (ttr.2.A.?atson) 

23.  Ricardo  & Co.  (Mr.  H.  Ricardo) 

24. -  3.P.L.  (DT.S.L.Saith) 

25.  British  Air  CuosiLsiicn,  Washington. 

26.  U.S.  Amy  Air  Force 

Z7i  Bureau  of  Aeronautics*  Itavy  Dept.,  Washington 
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DEPARTMENT  OF  DEFENSE 
DIRECTORATE  FOR  FREEDOM  OF  INFORMATION  AND  SECURITY  REVIEW 

1 155  DEFENSE  PENTAGON 
WASHINGTON,  DC  20301-1 1 55 

■'flto  ?eoa 

Ref:  98-M-0165/A1 


This  refers  to  our  letter  to  you  dated  October  7,  1999,  regarding  your  appeal  to  the 
Information  Security  Oversight  Office  for  14  documents  previously  requested  under 
Mandatory  Declassification  Review  procedures.  One  document  (AD346727)  was 
provided  to  you  by  our  letter  dated  November  19,  1999. 


The  review  of  1 1 British  documents  you  requested  is  complete  and  there  are  no 
objections  to  release.  Titles  of  these  documents  are  contained  on  the  enclosed  sheet  and  a 
copy  of  each  is  enclosed.  We  will  advise  you  as  soon  as  the  reviews  of  the  remaining 
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Sincerely, 


H.  J.  McIntyre 
Director 
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